Introduction
Carbon nano tube (CNT) is an excellent material for advanced functional nano structures. Various applications have been discussed for nano mechanics, advanced electronics, bio-technology, environment technology, etc. utilizing it's superiors mechanical, electronic and chemical performances.
Double wall carbon nano tube (DWNT) is one of the attractive structures for nano electro mechanical systems (NEMS) [1] [2] . We have reported theoretical and experimental study on handling of the inner tunes in DWNT's [3] for assembling novel nano structures.
In this paper, we study on the mechanical property about the manipulation of the inner tube in DWNT's by a molecular dynamics simulation based on Van der Waals force for mutual interaction between inner and outer tubes.
Simulation model
To evaluate dynamics properties of DWNT, molecular dynamics (MD) simulation is performed based on Tersoff -Brenner potential [4] for inter tubes and Van der Waals potential[5] for mutual interaction between inner and outer tubes. Figure 1 shows schematic diagram of the DWNT system. The outer tube is 50nm in length. The inner tube is (5;5) structure and 70nm in length. The inner tube is pulled out by constant velocity for z direction (axle direction of CNT) at the A end.
Results and Discussions
at room temperature.
derived by the slope of the potential energy U Figure 2 shows the schematic diagram of the inner tube motions as the time proceeds. The simulation is done Figure 3 shows the total potential energy U o f the system. The pulling force r,.,, is
1)
When the outer tube is small as shown in Fig.3(a) , the inner tube is pulled out of the outer tube. On the other hand, the inner tube is pulled into the outer tube when the outer tube is effectively large as shown in Fig 3 (b) . Figure 4 demonstrates the pulling force for the inner tube for various structures of the outer tubes. For (5,5) inner tube, it needs about 0.71 nN to pull out from the (10,lO) outer tube, however it becomes unstable for smaller outer tubes than (9,9) structures.
Conclusion
Dynamics studies are demonstrated for NEMS handling operations. The pulling out forces for various structure of DWNT are derived from the MD simulations based on Van der Waals force. More detail studies such as dependency on the chirality or rotation of the inner tube will he demonstrated. These results would be useful for NEMS's handling, assembling and manipulation.
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